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e lt js the Earth that, like a kind Mother, receives us at our” Birth, and ſuſtains us when 
c horn, It is this alone, of all the Elements around us, that is never found an Enemy to Man. 
The Body of Waters deluge him with Rains, oppreſs him with Hail, and'drown bim with Pa 
46 Inundations; the Air 'ruſhes in Storms; prepares the Tempeſt, or lights up the Volcano; ol 
« put the Earth, gentle and indulgent, ever ſubſervient to the Wants of Man, ſpreads his Walks 4 i _— 
'« with Flowers, and his Table with Plenty; returns with intereſt every Good committe1 to | _ 
« her Care; and-though the produces the Poiſon, ſhe fill ſupplles the Antidote ; though con- RT 
44 ſtantly teaſed more to furniſh the Luxuries of Man than bis Negeſfities, yet even to the laft _—_ 
_ '% ſhe continues her Indulgence, e _ 


„ Boſura.” | | 25 : | 
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$12 JOHN SINCLAIR, BAxr. 


+" is - 

TEE Board of Agriculture owes its origin 
to your patriotic exertions, and as I have the 
honour of being a Member of that diſtin- 
guiſhed body, I conſider myſelf as bound to 
depart a little from the line of my profeſſion, 
in order to promote the views of an inſtitu- 

tion, which evidently has the general good of 
mankind for its object. 5 


-- I an; de, 


Your moſt obedient ſervant, 


YoRx, Feb, > 
1797. 


A. HUNTER: 
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Tur Art er Huſbandry boaſts an origin coëVal with 
the human race. Its age, however, ſeems to have conitris 
buted but little towards its advancement; being at preſent 
extended but a few degrees beyond its Frere inſti- 


r 


tution. | 
Until the We condeſcends to direct the plough, 
Huſbandry muſt remain in a torpid ſtate. It is the pecu- 
liar happineſs of this age, that men of a liberal education 
begin to cultivate this art with attention. The Board of 
Agriculture has already raiſed a ſpirit of emulation among 
our country gentlemen and ſenſible farmers. Each ſeems 
envious of contributing ſomething towyrile! the general 
Rock of knowledge. Such a pleaſ ing intercourſe cannot 
fail of ſpreading the improvements in Atrieulture ov over 


the moſt diſtant parts of this iſland, 
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I take upon me to ay. that, to be a good TP OL Wer, j 
it is neceffary to be a good chymiſt. Chymiſtry will teach | 
him the beſt way to prepare nouriſhment for his reſpee® . 
tive crops 3 ; and to this circumſtance the farmer ou ght Gf, 
ligently t to attend, for it is well known that vegetables, as 


8 Z |  wellas animals, have a diſpoſition to _ one kind of 
A | food i Eo GS e a 
5 ; . * 
1 It is 10 neceſſary for the huſbandman to be a good 
2 mechanic, in order to be a judge of the inſtruments em- | 
IJ | = ployed in dividing and looſening, the ſoilz an operation F y 1 
J [ the. e alf to che farmer. 
J | | The i ingenious, Dr. Home Cs —— to our view a : j . 
_ 3 Nr field for improvement. His reaſoning i is juſt and 
: l cConcluſive; but i it were to be wiſhed that his experiments 
2 7 | had been conducted upon a larger ſcale. However, con- 
= 1 tracted as they are, they will be found of great uſe to | i 
1 = whoever intends. to purſue the ſtudy of e W os 
8 rational principles. | 
C I.! regard to what 1 ſhall obferve on the nouriſhment of 
j plants, it will be proper to ſay, that I have been directed : 
L in my reſearches by a ſtrict attention to the analogy that 
F ſubſiſts between animals and vegetables. We know that 
neither of them can ſubſiſt long without air and nouriſh- | 
| ment. Directed by inſtinct, che animal ſecks its. own | 1 | 


| 0 7 1 
proper food; but the vegeta / not being poſſeled of the” 
| * fatisfied with the-nouriſhment 
that we give it. EN | 


I lay it down as a a fundamental maxim, that all plants 
receive their principal nouriſhment from oily particles i in- 
corporated with water, by means of an alkaline ſalt or ab- 
ſorbent earth. Until oil is made miſcible, it is unable to 
enter the radical veſſels of vegetables; and, on that ac- 
count, Providence has bountifully -ſupplied all natural 
ſoils with chalky or other abſorbent particles. I ſay natural 
ſoils, for thoſe which have been aſſiſted by art are full of 
materials for that purpoſe ; ſuch as lime, marl, ſoap- 
aſhes, and the volatile alkaline falt " Wome , 


- 


| wa may be DT whence do natural ſoils receive their 

oily particles? I anſwer, the air ſupplies them. During 
the ſummer months, the atmoſphere is full of exhalations, 
ariſing from the ſteam of dunghills, the perſpiration of 
animals and ſmoke. Every ſhower brings down theſe 
putreſcent and oleaginous . for the nouriſhment 
of vegetables. ** 


ot theſe rae fome fall into o the fea, Where they 
probably ſerve for the nouriſhment of futi, and other 
ſubmarine plants. They are, however, but ſeemingly loſt, 


as the fiſh taken from the ſea, and the weeds thrown upon 
as 8 As 


— 


the beach reſtore them again under a different be, 


Thus Providence, with the moſt conſummate nn 


keeps up the neceſſary rotation of . . 


Haud igitur penitus pereunt quzcumque videntur: 
Quando : aliud ex alio reficit natura: nec ullam ö 
- Rem Siem patitur, niſi morte adjutam alien. e 


When the putrid n that are e ſuſpended 3 in the | 
atmoſphere fall upon an expoſed ſandy ſoil, the ſolar heat 55 


exhales the moſt of them; but when covered with green 


1 


herbage, thoſe nouriſhing particles are retained. liar phe 


14 


On the contrary, when they fall upon ſtiff land, or 
ſuch as have been marled or limed, an intimate union-is 
produced, too ſtrong for the ſolar heat to exhale. | 


% 
> 


It is obſerved, that lime mechanically binds a hot ſandy - 


ſoil. We now ſee that it alſo fertilizes it; but the farmer 


: muſt not preſume too much upon that quality. 1 58970 


The ingenious Mr. Tull, and ſome others, contend 


that earth is the food of plants. If ſo, all ſoils equally. 
| tilled would prove equally prolific. The increaſed ferti- 


lity of a well-pulveriſcd foil, induced him to imagine that 
the plough could ſo minutely divide the particles of earth, 
as to fit them for entering into the roots of plants. 
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— in if not too light in- its PETE 
always produce plentiful crops.' It -readily. receives 5 
5 air, rains, and des into its boſom, and at the ſame time 
gives the roots of plants a free paſſage i in queſt of food. 
This is the true reaſon way] land well tilled i is ſo remakes 
ably fruitful. 1 „ 


„ well known that animals take in many earthy par- 
ticles by the mouth, but vegetables take in the feweſt 
imaginable, having no way to diſcharge them. And in- 
deed they hardly take in any, as is evident from the care- 
ful experiment made by Van Helmont, whereby it ap- 
pears that a tree in the courſe of five years gained 164 
pounds PRES while the earth in which it grew only 
Z loſt two ounces. | 
Water is thought, by ſome, to be the food of vege- 
tables, when in reality it is only the vehicle of nouriſh- 
ment. Water is an heterogeneous fluid, and is no where 
to be found pure. It always contains a ſolution of animal 
or vegetable ſubſtances. Theſe conſtitute-the nouriſh- 
| ment. of plants; and the element in which they are mi- 
: nutely ſuſpended, acts only as a vehicle, in guiding them 
through the fine veſſels of the vegetable bod. 


The hyacinth, and other bulbous roots, are known to 
perfect their flowers in pure water. Hence ſuperficial 


LE +0 


ns 


heing the food of vegetables. —— 
gem, and flowers tf fads Phe ave ivarifliet bY he 


mucilaginous juices of the bulb, dilated by the furround- | 


Ing water. This mucilage is juſt ſufficient to perfect me 


flower - and no more. Such a bulb neither forms ſeeds, 


nor ſends forth e At the end of the ſeaſon, it ap- 
Peiner weak; POOR 1 


th uſted, and is rendered. 
unfit to produce flowers the fucceeding year. A root 

eee ue emen e eee 
every =p Tt has a ptump appearance, is full of | 


GR en with off-fets upon its ſides. 


oF 


HC ee 
thoſe lands which have been under the plough for ſome 
years, | it is found i in proportion to the quantity of putrid 
dung that has been laid upon them, making allowance 


for the crops they have ſuſtained. 


To ſet this matter in a clearer light, let us attend to 


the effects of manures of an oily and mucilaginous na- 


ture, and we ſhall ſoon be ſatisfied that oil, however mo- 


died, is one of the chief things concerned in vegetation. 


tain manure, though an expenſive one, and will generally 


1 „„ 
anſwer beſt on A  Imeſions $i or; where the an 1 


. 
ot 


Thin "ayes — much eſte pee 868 
It contains the food of plants a prepared; but as it is 
not capable of-loofening the ſoil by any fermentation, the 
lands upon which it is laid ought: to be in excellent tilth. 
At preſent; that uſeful article of huſbandry is much di- 
miniſhed-in goodneſs, owing to the improved methods of 
extraCting the oil from the rape. Heat and preſſure are 
employed in 2 double degree, and every other W 
uſed to . of Oy warn} 


| Farmers whis live in the nei Aint of large towns 
uſe abundance of ſoot. It is an oily manure, but diffe- 
rent from the former, containing alkaline ſalt i in its own 
nature, calculated as well for opening the 00h, as for ren- 


dering the oily parts miſcible with water. 


It is obſerved that pigeons dung is a rich and haſty ma- 
nure. Theſe animals feed chiefly upon grains and oily 
feeds; it muſt therefore be expected that Wes dung 
| mand contain a large proportion of oil. | 

„ 
es of ſtable-kept horſes is alſo. a ſtrang manure, 
and ſhould. not be uſed until it has undergone the putrid 
ferment, in order to mix and aſſimilate its oily, watery, 


n J. 

A fine; parts. Beans, 'Gats; and 1 cont 3 
oil. The dung of horſes, that are kept upon | herbs 

age, is of a weaker kind, containing much leſs oil. Swines' 


dung is of a ſaponaceous and oily nature, and perhaps is 
the richeſt of the animal manures. When made into a. 
compoſt, and applied with judgment, it is excellent both 
for arable and graſs lands. The dung of ſtall- fed oxen, 

eſpecially if oil-eake make part of their food, is of a rich 

quality, and greatly preferable to that of cows and oxen. 
ſupported by graſs only. A farmer, when he patthaſes 

dung, ſhould minutely attend to all the circumſtances 
under which it is produced. One load of dung from a 

hunting ſtable, where much corn is conſumed, i is worth 

two loads ee * hay and green ende 


* 


The dung of ruminant e as cows and Sha 

preferable to that of horſes at graſs, owing to the quan- 
tity of animal juices mixed with their food in chewing. 
And here I beg leave t to Femark i in general, that the fatter 


- 


the animal, ceteris paribus, the richer the dung. 


Human ordure is full of oil and a volatile alkaline ſalt. 
By itſelf, it is too ſtrong a manure for any land; it ſhould 
therefore be made into a compoſt before it is uſed. The 
dung of carniverous animals i is plentifully ſtored with oil. 
Animals that feed upon ſeeds and grains come next, and 
after them follow thoſe which ſubſiſt upon graſs _ 


n 
R 


. 239 
TO ſuit theſe different manures to their "0" ſoils, 
requires the greateſt judgment of the farmer; as what 
may be proper m_ one foil, oy be highly detrimental to 


3 e F* 


another. i 

In order to ſtrengthen my argument in favour of oil 
being the principal food of plants, I muſt beg leave to 
obſerve, that all vegetables, whoſe ſeeds are of an oily 
nature, are found to be remarkable impoveriſhers of the 


ſoll, as hemp, rape, and flax; for which reaſon, the beſt 
manures for lands worn out by theſe crops, are ſuch as 

have a good deal of oil in their compoſition ; but then 
they muſt be laid on with lime, chalk, mar], or ſoap-aſhes, 
ſo as to render the oily particles miſcible with water. 


The book of Nature may be diſplayed, to ſhew that oily 
particles conſtitute the nouriſhment of plants in their 
embryo ſtate. 'The oily ſeeds, as thoſe of rape, hemp, line, 
and turnip, conſiſt of two lobes, which, when ſpread upon 
the ſurface, form the ſeminal leaves. In them the whole 
oil of the ſeed is contained. The moiſture of the atmoſ- 
phere penetrates the cuticle of the leaves, and, mixing 
with the oil, conſtitutes an emulſion for the nouriſhment 
of the infant plant. The oleaginous liquor being con- 
ſumed, the ſeminal leaves decay, having performed the 
oſlfice of a mother to her tender infant. To perſons un- 


acquainted with the analogy between plants and animals, 


* 


this reflection will pear ane. 
6 


* 


exnta, or ſeed-deaves. + 0 radicle. 


On the contrary, wheat, oats, peaſe, beans, barley, and 
rye, keep their placenta, or ſeminal leaves, within the 
earth; in which ſituation they | ſupply the tender germ 
with oily nutriment, until its roots are grown ſufficiently 
Rrong to perform the olle e them. 0} 


It is ts talk of the ſalts of 40 4 but chy- 
miſtry has not been able to diſcover any ſalts in land which 
Has not been manured, though oil may be readily ob- 
_— e N the wry ſandy a as 


Marl, ah. a Sch mpnare, has no ſalts. It is thought 
to contain a ſmall portion of oleaginous matter, and an 


abſorbent earth, of a nature ſimilar to limeſtone, with a 


hrge quantity of mw intermixed. 

| Lime mixed with clay ATR neareſt $0 the nature of 
matl of any factitious body that we know of, and may be 
.uſcd as ſuch, where it can be had without much expence. 
But as lime uſed in this manner ſoon recovers the air 


Fig 3. ſhews the ebe or N 8 ard a torni 3 
with its radicle and germ. 3. The germ. 5. The pu- | 


a 
| 
i 1 
: : 


4 


Cas 9 


of TER it was deprived during calcination, 1 would 
adviſe unburnt limeſtone to be mixed with the clay, 
which will reduce the expence to little more than digging 
and breaking the materials. If a ſmall portion of ſand be 
added to eee, it will nnn ſimilar to 


marl. | Ee at 


\1 


= ue opinion of ſome, that lime enriches the land 


it is laid upon, by means of ſupplying a ſalt fit for the 
nouriſhment of plants; but by all the experiments that 
have been made upon lime, it is found to contain no kind 
of ſalt. Its operation therefore ſhould be conſidered in a 
different light. By the fermentation that it induces, the 


earth 18 opened and divided, and, by its abſorbent and 


alkaline quality, it unites the oily and watery ports of the 


Jo 


From viewing lime in this light, it 18 probable that it 
tends to rob the ſoil of its oily particles, and in time will 


render it barren, unleſs we take care to ſupport it with 


rotten dung, or other manures of an oily and mucilagi- 
nous nature. #7 i 

As light ſandy ſoils contain but a ſmall proportion of 
oleaginous particles, we ſhould be extremely cautious not 


to overdo them with lime; unleſs we can at the ſame time 
aſſt them liberally with rotten dung, ſhavings of leather, 
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ed rags, horn-ſhavings, or other manures 61 an 2 


mal kind. Its great excellence, however, upon a fandy 


Foil, is by mechanically binding the looſe particles, and 
| thereby preventing the quid parts of 'the manure from 


eſcaping out of the reach of the radical fibres « of the | 
plants. - ö 


| pen clay the effect of lime is different; for by means 7 
of the gentle fermentation that it produces, the unſub- 
dued foil is opened and di vided : the manures laid on 
| reality come into contact with every part of itz and the 
Hbres of the Ants have falr liberty to ſ pread themſelves, 


3 | * 
34 28 3 is R R 1 2 1 , „ 4 3 [12 


It is + polar; Fad that hal en better upon 1 
man upon day. This obſervation will undoubtedly hold 
good as long as the farmer continues to lime his clay 
lands in a ſcanty manner. Let him double the quantity, 
and he will then be convinced that lime is better for clay 
than fand. It may be quſtiy anſwered, that, 1 in all places, 
"the profits will not admit of the expence. I agree. But 

then it muſt be underftood that it is the application, and 
not the nature of the lime, that ſhould 'be called in 
queſtion. Clay, well limed, will, after a time, fall in 
water, and ferment” with acids. Its very nature is 
changed. However, let the farmer who uſes much lime 


for his clay lands, be inſtructed to manure them well, 
otherwife the foil will become too hard to permit the | 


( 17 15 
roots of the plants to ſpread: th en ſelves i if ſearch of food. 
In conſequence of the fermentation raiſed in the ſoil, 


the fixed air is ſet at liberty, and in that ſtate of ac- 

tivity it becomes an uſeful inſtrument i in dividing -the 

tenaceous clay. To lands o eircumſtanced, the air; 

rains, and dews, are Keely' bed, and the foil is 

3 | enabled to retain the e, that each of them 

£ a A ue; 

It is the nature of lime to Kg oils 55 difloee 22 

table bodies. Upon theſe principles we may account for 

the wonderful effects of lime in the improvement of black 

moor-land. Moor- earth confiſts of diflolved, and half- 

; diſſolved vegetable ſubſtances. It is full of oll. Lime 
diſſolves the one and aſſimilates the other. | 


| | Such lands, "not originally worth ; fourpence per acre, 

may be made, by paring, burning, and liming, to pro- 

duce plentiful crops of turnips, which may be followed 

by oats, barley, or rye, according to the inclination of 

3 | i the owner. In Lancaſhire they profitably-employ their 
| peat-earth, by making it into a compoſt with lime and 

: dung, by which means the farmer is enabled” to give his 


lands an abundant drefing at a moderate expence. 0 
1 8 31 : | 


% 


| To the univerfat principle, oil, we muſt add another of 
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great efficacy, though very little under to ; 
vgs acid of the a FE 417 1 


( 18 ) 


1; I'mean'the 
That "Vl air 3 Re contain the 9 of vitre, 9 
wonſtrabie from the manner of making ſaltpetre in the 
different parts of the world. The air contains no ſucl 


falt as perfect nitre-; it is a factitious ſalt, and is made 
the nitrous acid falling upon a proper matrix. The 


makers of nitre form that matrix of the rubbiſh of old 


honſes, putreſrent earth, and any fixed alkaline fale; The 
univerſal-acids:as it is called, is attracted by theſe: mate- 
rials, and forms true nitre, which is rendered pure by 
means of cryſtallization, and in that form it is brought 
to us. In very hot countries the natural earth forms a 
matrix for n n the operation very ſhort. 


. is er that nitre is moſt, plentif FY formed i in 


winter, when the wind i Is northerly : hence we may un- 
derſtand the true reaſon why land is fertilized, by being 
laid up in high ridges, during the winter months. The 


good effects of that operation are wholly attributed to the 
mechanical action of the froſt upon the ground. Light 
ſoils, as well as the tough ones, may be expoſed i in high 
ridges, but with ſome limitation, in order to imitate the 
mud walls of Germany, which are found, by experience, 


to collect conſiderable quantities of nitre during the 


winter. 
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After Gying ſo much in praiſe of bite, it will be ex- 
made that I ſhould produce ſome proofs of its efficacy, 
when uſed as a manure, I muſt confeſs that experiments 
do not give us any ſuch proofs. 1 ſhall therefore conſider 
this nitrous acid, or, as ſome philoſophers call it, the 
acidum vogum, in the light of a vivifying principle, with 
ho ee we are not t yet fully ee e 3 


1 . A | a FR there ſudſiſts a ſtrong 
analogy between plants and animals. Oil and water 
ſeem to make up the nouriſhment of both. Earth enters 
very little into the compoſition of either. It is known, 
that animals take in a great many earthy particles at the 
mouth, but they are ſoon diſcharged by urine and ſtool. 
Vegetables take in the ſmalleſt portion imaginable of 

earth; and the reaſon - a * have no A 


charge it. FVP 
* Fd | 


It is highly probable, that the radical fibres of plants 


take up their nouriſhment from the earth, in the ſame 


manner that the lacteal veſſels abſorb the nutriment from 
the inteſtines and as the oily and watery parts of our 
food are perfectly united into a milky liquor, by means 
of the ſpittle, pancreatic juice, and bile, before they enter 
the lateals, we have all the reafon imaginable to keep up 


the analogy, and ſuppoſe that the oleaginous and 
5 2 
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watery parts of the ſoil are alſo, incorporated; previous ; 
to their being” taken apy the abſorbing veſſcls af :the : 


_ Zo form a_ perfect judgment of chis, we muſt reflect : | 
that every ſoil, in 2 ſtate of nature, has in itſelf a quan- 
tity of abſorbent earth, ſufficient to incorporate its inhe- 
rent oil and water; but when we load it with fat ma- 
nures, (as in the caſe of old Kitchen Gardens) it becomes 
eſſentially neceſſary to beſtow upon it, at the ſame time, 
ſomething to aſſimilate the parts. Lime, ſoap-aſhes, kelp, 


marl, and all tie Alkaline ſubſtances, \perform that 


office. 4 


„ * * 7 * 4 * 8 
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In order to render this operation viſible to the ſen *. 
Diſſolve one drachm of Ruſſia pot-aſh in two ounces of 
water; theh add two ſpoonfuls of oil. Shake the mix- 
ture, and it will inſtantly become an uniform maſs of a 
whitiſh colour, adapted, as SI e to all the N 
eee Tank e ADORE of wo 2H 


This has and familiar experiment is a juſt repreſenta- 


tion of what happens after the operation of burn-baking, 


and conſequently may be conſidered as a confirmation of 
the hypotheſis N us attend to the _ 
ceſs. 


K 3 


The ſward being reduced to aſhes, hls alkaline ſale | 

is produced. The moiſture of the almoſphere ſoom re- 
2 chat ſalt into a fluid ſtate, which, mixing with the 
ſoil, brings about an union of the oily and watery: Parta 
in the manner Moment by the rene, | 


When the under krstum a conſis af a, rich n 
; mould, the effects of burn-baking will be laſting. But 

when the ſoil happens to be thin and poor, the firſt * 
: frequently ſuffers before i it arrives at maturity. F | 


e bn therefore, who is at the expence of paring 
and burning a poor ſoil, ſhould beftow upon it a portion 
of rotten dung, or ſhambles manure, before the aſhes 
are ſpread, in order to ſupply the deficiency of oily par- 
ticles, and he ſhould afterwards keep it in-vigour by 3 
nually beſtowing upon it a reaſonable portion of manure, 
otherwiſe the paring and burning ſuch a ſoil, will, in the 

end, prove a ruinous practice. On the contrary, when a 
judicious courſe of crops is inſtituted, and well ſupported, 
the practice may be conſidered as beneficial. However, 
ſuch a kind of land ſhould on no account be kept long 
under the plough, but be laid down to graſs, after a few 
crops, judiciouſly choſen, are taken from it. When it 
is intended to break up meadow-land deb 3 is over- run 


with ruſhes, coarſe graſs, and tap-rooted weeds, it is 2 
B | 


q 22) 
good practice to pare and burn the fuxfaes, - taking of a | 
thick turf.” This; after a proper drainage, is the beſt 
| method'of bringing coarſe meadow-land into cultix tion; 

and I apprehend it will not be objected to by thoſe land- 
owners who conſider burn-baking as a ruinous arr x 


"Hikes F have Wel n as nouriſhed by tleit 0 

I ſhall now take a view of them as nouriſhed by 

nad PR An attention to this part of the vegetable 
ſyſtem is CO e to the rational 2 7 


| Vegetables that have a ſucculent leaf, ſuch as vetches, 
peaſe, beans, aud buck-wheat, draw a great part of their 
nouriſhment from the air, and on that account impoveriſh 
the ſoil leſs than wheat, oats, barley, or rye, the leaves of 
which are of a firmer texture. In this manner the vege- 
table ereation Tenders the air pure, by aſſimilating to it- 
ſelf thoſe putreſcent particles which, if not removed, 
would render the atmeſphere unfit for animal reſpira- 
eee e | gi peed 

Rape and' KORS are oil-bearing lands and, conſe- 
quently, impoveriſhers of the ſoil; but the former leſs o 
than the latter, owing to the greater ſucculency of its 
D 5 


11 


4 


6023 5 
Ma tte ans ape fieculent for a time» 


during which period the plants take little from the earth; 


but as ſoon as the ear begins to be formed, they loſe their 
tne ens: A genie pr en W 
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The pda) ins; are how more WEI employed 
in extracting the oily and mueilaginous partic of the 


_— the nouriſhment of the _ 


* . 
1 


1 is not en for the farmer to be acquainted with 
the nature of the different manures and ſoils. He ſhould 
alſo know the ſhape, of the rootsof ſuch plants as are uſed 
in field-buſbandry. | The ſoil and roots are ſo intimately 


connected 4 chat che knowledge. of both becomes er. 


tial. 


Wheat has two ſets . roots. The firſt comes imme- 


diately from the grainz the other ſhoots from the crown 


ſome time after. I ſhall diſtinguiſh, them by ee and 


. 


coronal roo ts. 


Plants, according to their ſpecies, obſerve a regular 
uniformity in the manner of ſpreading their roots; for 
which reaſon the ſame grain ought not to be continued 
long upon the ſame ſoil. It is not that each takes from 
the earth ſuch particles as are congenial : The food of all 


plants is the fame; ouly ſome require more, ſome leſs. 
B B 4 Ep" ; ' 
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n 
Some take it nur the ſurface, o 


careful inſpection of a healthy root will at ones de . 
ſtrate the bias of nature. An examination of che ſdil 


will ſhew How far they will agree. This is the ration al 


baſis of the change of ſpecies, ſo well underſtood in Nor- | 


folk, where: — dee always follow thoſe that 
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To k be convinced that we ltd improperly when we 
12 that every plant takes from the earth fuch' particles 


as are natural to it, we have only to conſider, that a 


1 £51 n hk 


lemon, engtafted 1 upon an orange "ts ock, is capable of | 
changing the fap of the orange i into its ben nature, by a 


# 


different 3 arrangement of the nutritive Juices; and daily 7 
obſervation teaches us, that the graſs of the field is Spabte 
of being changed i into fleſh and bone; but how this tranſ- 


4 1 8 e 


mutation is performed, remains, and perhaps erer will 


remain, unknown. > The fame n maſs of earth, by a certain 


arrangement of its barks: can give life and vigour to the 3 


bitter aloe, and to the ſweet cane; to the cool 1 

and to the fiery, muſtard; to the nouriſhing grains, and 
to the deadly nightſhade, We may eat the earth, and 
drink the water chat moiſtens it, and yet, by a wonder- 
ful modification of its parts, it is made to produce both 
bread and poiſon | | All nature is in motion 3 and, per- 
haps, there i is not a particle of matter that i is abſolutely at 
reſt, being employed cither i in acts of combination -_ 
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diſſolution ; two great operations of nature that follout 


mency of the ſeaſon. A view of their ſhape wi 
us in the manner of ſowing that grain to the moſt. ads 
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roots are „ diſpoſed to withſtand the incle- 


0 
. 


vantage; and at the ſame time enable us to account 


for ſome of the men obſervable in me og, 
it. Gi e e ns 
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1 BER ta hs a eng a double 1 The 


firſt, or /eminal root, is puſhed out at the ſame time with 


the germ, which, together with the farina, nouriſhes the 


plant during the win ter, before the crown and coronal | 
roots are formed. Fig. 4 repreſents a plant of wheat 


* this early ſeaſon, when i it has only got its ſeminal root. 


. The part from whence the coronal root forivgs. b. The 
pipe of communication between the firſt root and the crown, 


which, in this early ſtage of the plant, i is covered with a 


membranous ſheath. c. The grain with i its ſeminal root. 


At. this ſeaſon the grain is filled wichen milky j juice for 
the ſupport of the plants . N 185 be called its 


k 


g 


infant ſtate. 

| f | 723 
In the ſpring, when the crown has become ſufficiently 
large, it detaches a number of ſtrong fibres which puſh 
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circumſtance, we are ted to explain the operation of te 
| dreſſings. Fig. 2. repreſents a grain of wheat ſown at a 

: proper depth. ; 4. The c crown with its roots. X The pipe 
of communication. 6. . The ſeminal roots, with the cap- 


Fn 26 9 


roots, 5 to i —— un eee 


ar the plat, and is obſerved tw 5 
orter, according to' the depth chat che ſeed hae been 
however, that the crown” is. 
2 „ re within Fs Kſkes:? Its 2 is the 
cial. 1 believe . do not err, when I 4 | this. 


a YO! 
that they mould fix themſelves ſo ir} rface, here 
the foil is alWays the richeſt, From an attention to this 


ſule of the grain. Fig. 5. -ſhews a plant of wheat ſo¹ 
ſuperficially. | 4. The crown and roots. 5. The ſetninal 


roots. c. The cöplule of the grain. Hence it is obvious 


that Wheat, ſow fuperficially, muſt be expoſed to the 
ſeverity of the froſt from the ſhortneſs of the pipe of com- 
munication. The plant, i in that ſituation, has little bene- 
fit from its ſeminal root. On the contrary, when the 
grain has been properly covered, the ſeminal and coronal, 
roots are kept at a reaſonable diſtance. The crown being 2 
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well ib by means of the ſeminal root during the 


winter, ſends up numerous ſtalks in the ſpring. On the 


5 tiflering of the corn the- goodneſs of the crop principally 


depends. A field of wheat, either dibbled, or ſown by 
the drill-plough, and properly attended to, always makes 
a better appearance than one ſown by the harrows. In 
the firſt, the length of the pipe of communication is re- 
gularly the ſame; but i in the other, it is irregular, being 
either too long or too ſhort. . From theſe anatomical 
facts we are led to reaſon juſtly upon the application. of 
manures. Till the farmer can ſcientifically explain the 
manner that the different kinds of plants feed themſelves, 
it will be impoſſible for him to reduce his profeſſion to 
the ſtandard of reaſon. Moſt farmers are acquainted 


with the nature and application of heavy manures, but in. 
general they are ignorant of the nature and application of 


thoſe that are light, and which paſs. under the name of 
top-droſlingi. . REN POP 15 


In n of froſts, the ſeminal roots of 140 


that lie near the ſurface are often injured. Lands that 


are dibbled, or ſown by the drill-plough, are not ſubject 
to this inconvenience, as by theſe operations every grain 
18 nn. at a decided W ED 5 | 


can only operate a little way within the ſurface, they are ; 


* 


4 
xs oo Sr a ka. 


A * 


1 7 
A, 1 
— 
- 
c 
* 


- guire fuch heavy manutes as are worked into 1 had 5 $ 
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bg See malt-quft, Ae wg, a EO PUT I are e con- 
gdered as top-drefſings. They are conſequently never 
worked into the land by the plough. In that they eſſen· | 
_ bially; differ From other manures. When any kind of ma- 
nure is worked into the land by the plough,. we mean to 0 


Tighten the ſoil ; but Then we apply rop-dreſſings, we 


8 only conſider the nouriſhment of the plants, having no 


regard to looſening the earth. Light, ſandy, and lime- 


ſtone lands are beſt managed by top- dreſſings. Stiff loams 1 

5 and clays require lime and rotten dung. to break the co- 
. beſion of their parts. The laſt IEMAINE, in the ground for 
the benefit of the ſucceeding crops; the other is only the 


0 ould pay a careful attention to ter- dreſinge. They are 
| VE ane Sp his r „ 


bp a 
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Welte er proper for 8 4 as wheat, 9 
oats, barley, and rye. Beans and tap-rooted: plants) re- W 


. way ae objected, ah) ira . tap- voted, 
£7 "Is receiye benefit from top-dreffings z but it mibſt be 5 
. |  conlidered that they operate upon the plant by haſtily | 
8 Tag it into rough leaf, thereby ſecuring it againſt the 
Aſtet this, the turnip flouriſhes or declines 1 1 


5 rk to the Rennes or ep of the foil, 35 | Un: 
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ſood of the year. The tillage farmer, whoſe ſoil 1 is tas 155 
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| the limeſtone lands 4 Werks- 0 is 

5 5 ety uſed; but the price is now ſo much advanced; that 

| the farmer can ſcarcely afford to purchaſe it. An acre of 
wheat land cannot be drefſed with leſs than three quarters 
of rape: duſt; 3 four quarters are required for an . | 
. | "The pies e 198. per N | 


s 3 1 Wader whore W is well dw they 
aſſiduouſſy collect human ordure, which they uſe as a 


top-dreſſing, and find it of a rich quality. In large ma- 
nufactories, and in places where a number of people live 
together, it may be a judicious practice to receive all ex- 
crementitious matters upon ſaw-duſt, which, after being 
frequently turned over, may be converted into one of the 
_ richeſt dreſſings, with the advantage of being obtained at 
a ſmall price. Where ſaw- duſt cannot be procured, coal- 
aſhes and earth will anſwer the purpoſe equally well. 
The richneſs, as well as the cheapneſs this kind of top- 
dreſſing, ſnould recommend it to the farmer whoſe ſitua- 
tion requires the uſe of rape-duſt. | | 


The farmer ſhould loſe no opportunity to increaſe his 
quantity of manure. ' He ſhould: be told, that even a ſnail, 
| however diminutive, adds ſomething, both to the ſize and 
richneſs of his dunghill. The public ſewers of all towns, 

inſtead of emptying themſelves into rivets, ſhould be di- 
 refted into reſervoirs filled with earth and ſmall rubbiſh; 
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= nnn would produce an —— of 
| heavy manure at a ſmall expence. Every farmer know 850 
that the animals under his protection muſt be ſupplied 
5 wer proper food, and he exerts every nerve to procure | 


but he does not fo well conſider, that the vegetables 


_ grow at his foot require alſo, their food. Let him 


take the ſame pains to procure it, and he may be aſſured 
chat the earth will return with e and een all 
that he beſtows _— her. 

5 in ſeveral Lars: of theſe Outlines kinted at ab 
ed that ſubſiſts between plants and animals, I am 
Induced to think that an extenſion of that beautiful ſub- 
ject will not be thought foreign to the object of this diſ- 


1 
0 


It is an. eſtabliſhed; truth, that vegetables are placed in 
a middle degree between animals and minerals. They 


are ſuperior to minerals, in having organized parts; but | 


inferior to animals, in being deſtitute of ſenſation. 


As they are fixed to a place, they have few offices to 
perform. An increaſe of body and maturation of their 
ſeed, ſeem all that is required of them. For theſe pur- 
poſes Providence has wiſely beſtowed upon them organs 
of a wonderful mechaniſm. The anatomical inveſtiga- 
tion of theſe organs, is the only rational method of ar- 


oP 


- 


riving at any certainty concerning the = of the vege- 
table-ceconomy-.: Upon, this ſubject Dr. Hales judiciouſly 
_ obſerves, “ that as the growth. and, preſervation of vege- 
* table hfe is. promoted and maintained, as in animals, 
* by the very plentiful and regular motion of their fluids, 
125 which are the vehicles ordained by nature to carry nu- 
ont to every. part, it is therefore reaſonable to hope, 
« Pas in them alſo, by the ſame method of inquiry, con- 
0 ſiderable diſcoveries: may be in time made, there being, 
ec in many reſpects, 2 wn” analogy between plants and 
x * . L 5 eich 
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1 Bid is © ty many nend ene have "AU 


led to ſuppoſe a regular circulation of the vegetable juices. 


M. Perrault, M. Major, M. Marriotte, Malpighi, and 
Grew, contended, much about the ſame time, for the 


circulation of the ſap. According to their microſcopical 


obſervations, the wood of trees, and the fleſh. of plants, 
conſiſt of fine capillary tubes, which run parallel from 
the root, through the. trunk and branches. Theſe they 

looked upon as arteries. Other minute veſſels were ob- 
ſerved running between the wood and inner bark, which 
they diſtinguiſhed by the name of veins. They alſo de- 
ſetibed, very correctly, the tracheæ, or air - veſſels, which 

take their courſe through the fibres of the wood. Theſe | 
anatomical preliminaries being ſe ttled, they proceeded to 
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fap-veſſels themſelves. They ſuppoſed the ſap to he garl- 
fied to the degree of a fine" vapour, in which Kate it 


mounted upward to the extreme parts of the plant; wher e, 


meeting with the external air, it became condenſed info 


- 
, 


a liquor, and in that form returned to the root by the 


venal ſyſtem; between the wood and bark. Dr. Hales 


ſet aſide this doctrine, and, in the moſt ſatisfactory man- 
| ner, made it appear that the vegetable j juices riſe and fall 


in the ſame ſeries of OP and nn have no 
circulation. 
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At is CHIPS that Dr: PRE AG Would Wo how hy 


firſt who eſtabliſhed .the circulation of the blood, in oppo- 
ſition to moſt of the anatomiſts of Europe; and that Dr. 


Hales ſhould have diſproved the circulation of the vege- 
table a e nn to nnn of ey 
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The ſeed of a unt; after gebn ö 


rium, may be confidered as an impregnated ovum, within 
which the embryo plant is ſecurely lodged. In'a few 
days after it has been committed to the earth, we may 


diſcern the rudiments of the future plant. Every part 
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Every ons animals, intead of being frength- 9 
ened, are en feebled by a ſupply of i improper ia EE g 
Zi It is the ſame thing with regard to ve but with li = 
this difference, that animals refuſe whatexer is rpg 1 —_ 
while vegetables, From their paſſive nature, muſt be con- ' 
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paſſed down. the Fallopian tuhe, and fixed itſelf to the 
bottom of the uterus, is found to contain the tender em- 
bryo wichin two membranes called Chorion and Amnion. | 
In this fituation the embryo could not Jong ſubſiſt with- 

out a ſupply of nouriſhment. Nature has therefore be- 
towed. upon it a placenta abd urnbilical or | 
which che blood of the mother i is  ranſmitted, for i its 5 pre- 


ſervation and increaſe. | ao 
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: "Bail are diſpoſed, by Providente, abuty ü in the ſame . 5 = 
" manner. They have two coverings, anſwering to the = 
clonen and Amnion, and two lobes which perform the q 
office of the placenta. Theſe lobes conſtitute the body 4 
of the ſeed „ and, in the farinaceous kinds, they are the 
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| the. ſubſtance of f the. lobes, w hich, uniting | "as they ap- 


proach. the ſeminal plant, form a Call chord to be in- 
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the preſervation and increaſe of the'embrys ryo plant.” mn 
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are fixed 1 in the earth. "They are therefore 
termed feminal leaves, being 18 ther the. placenta, & coty- 
ledons of the plant. On the contrary, vegetables that 
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Have a an oily ſeed, a as rape, hemp, line, and turnip, carry 
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the form, of broad leaves. | Theſe, tho! ugh they > ; form 
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"its, germ, radicle, and umbilical ramifications —g. The 


germ. 5. The body, or placenta, with the umbilical ra- 
mifications.—c. The radicle. 


33 2 . Py 
MM + + % : 8 


"= : 6 N 7 - ; * * 
* F 1 ; > 0 7 I 1 1 7 : . I 79 3 4 bs # 
* : f 2 *. 12 #4 + 12 13 1 5 


«ls Fig. 3 repreſents the placenta, or ſeed-leaves, «; a tur- 


nip, with its radicle and ee. The germs, The 


— * Id. a * 1 : [ 
, F 7 ty” + - 4k 


To illuſtrate the ſubject of vegetation, let us take a 


e it the nutri- 


their lobes upward, and Fpread them upon tlie Lufface, in 


* wem N * VE 2 ane Sr FOE fas 4 L * 2 
5 * * e * * 9 * 25 N 5 een 1 FE LE, 2 
* 
1 
4 $ £ 4 
1 1 *y als a * 
| 7 : — wy ders A * 
* , 2 CL 2258 7 4 101 : #> 127 * . * 9 * ft p # 2 Ml, £ 24 . Fo 3 12 
Hind to mY earth. e 
F 3 „ T 9 4 5 5 
# r 4 55 * By 1 * 2 ** 2 1 4 1 . 4 5 1 2% 4 3 7 7 1 2 £ 2.422 * 3 
4454 41 wh | PILL s * Ny * wh 4 * * 5 : 4 bs * IE; F iS 5 : 44 
, d ks - 3 * 
1 1 4 } 4 : © . . 4 75 N 
11 ; | 
1 


In few are, ſooner. or later; according to the tempe- ö 
 Tature of the weather, and diſpoſition of the ſoil, the ex- | 
rn "ternal coverings 8 s ben at one en d, and diſcloſe * to the 5 
1 : naked eye 1250 of the Placenta, "or body of the grain. | 
E | "This ſubſtance conſiſts of tw two 1 | 


38 5 bet een which tlie 1 
feminal plant is ſecurely lodged." Schl after the opening BE 
of the membranes, a ſarp- pointed body appears: This 
ine the root. By a kind of principle, which ſeems to carry 
with it "Come. appearance of inſtinct, it ſeeks a paſſage 
downwards, and fixes itſelf into the ſoil. At this period 1 
the root is 5 ſmooth and poliſhed body, and perhaps has N 
but little, power to abſorb any thing from the carth, for 
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with; its leaves, may plainly be diſcovered. As the. germ 
increaſes i in fize, the lobes are further ſeparated, and the ; 
tender. leaves being cloſely Joined, puſh themſelves for- 
ward int the ſhape of a wedge. Elk ed pf 
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Thus a ſweet nouriſhment is prepared at a time when 
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mother, could have procured a ſufficient ſupply. EO 
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E n te of _ on the. fourth, — of, . 
EL N Fig. 1. repreſents the containing and contaiged parts, of 
1 an egg, 35 s.they a appear on the removal of the fore · part of 
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the ſhell. Fig. 2. The bell. Fig. 3. The membranes 
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. which line the inf e of the ſhell, and incloſe the whyle 
contents. 4. The thell. . The cavity formed by the 
membranes, in which a ſmall portion of air is lodgy d 
c. The inner membrane. Fig. 4. The whice which ſ yes 
for the nouriſhment of the chick during incubat . 


—_—_ ts the vegetable germ. 4. The yolk. b. The cicatricult, 
1 3 containing the ſpeck of life. c. c. The chalazz, or twi ted 
1 extremities of the membrane that ſurrounds the yalk. 

; Now, if we compare theſe chalaze to the extremitiey of 

an axis paſſing through the yolk, we ſhall find that t. here 
5 compoſed of two unequal portions, its axis not" | 
5 exactly through i its centre. And as the ciel, with 

the ſpeck of lifes, 1 is always placed on the fide of the 
. ſmaller po ion, it follows that, in all the politions of the 
| . ef. egg during the firſt ſix days of incubation, it muſt be 
. ul ppermoſt, and, conſequently, neareſt the hen; for the 
yolk 5 is a body ſpecifically heavier than the whits with 
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which it is ſurrounded. 
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Fig. 5. The yolk, with the ſpeck of life which i is analogely | 
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1 PET only as are iid en natures, = 
has probably occaſioned the *firming maxim, „That = 
"Wheat cannot be raiſed for a ſeries of years upon the = 
land.“ But the truth is, that under che broad-caſt 1 
huſbandry, there is not ſufficient: time for manuring and _ 
- ſtirring the earth, between the operations of reaping and 

ſowing. - Such being the caſe, may we not remove. the 

obſtacle by ſubſtituting 'TRANSPLANTATION for SOWING. 

With a view to decide upon this important queſtion, 

Mr. BaxLow of Middlethorpe inſtituted | the following ex- 

periment :—In October 1795, a quart of wheat was 5 
' drilled i in a piece of garden · ground, and on the 22d of | 
March, 1796, the plants were taken up and tranſplanted ; 
into a field, which before had borne a crop of potatoes. | 1 
The foil was a Tight loam, and contained: fix hundred BM 
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5 ſquare yards, or half a rood. The land 1 vat only once 
. ploughed, harrowed, and rolled, after which the pla: 
were pricked dcn bt i depth of one inch within che 
1 ground, and at the Mice of nine inches from each 
0 Other, cach-ſquare; yard containing ſixteen plants. The 
a» erxpence of planting out was, by a ſkilful Farmer, eſti- 
og mated 4 at one une pe acre, ſuppoſing the work to be : 
chiefly done by EW ald children. s 'Should this ex- * 
periment anſwer the purpoſe for which it was made, it is - 
propoſed after the Fut down, to have the land 
| well ploughed and manured, in order to prepare it for re- 
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and it 2+ loa poſts | 19, continue. the experiment for a 
number r ee years, in e. to degermine a 
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us inſtituted, there is reaſon to ſuppoſe, that the Tranſ- 
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THe tid on which Wk experiment was made, was = 
better wheat-land than the former, and every neceſſary i 
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